
Church, P. E. 

IRRI RESEARCH PAPER SERIES 
NUMBER 61 MAY 1981 

RECTPON OFINTRNAIONT 
iVE 

VARC PRJECs 

RCE GALL MIDGE0
 
ORSEOLIA ORYZAE 

IN ASIA 
REP()P.Y OF AN
 

INTERNAT!ONAL. COLLABORATIVE
 
RESEARCH PROJECT
 

The International Rice Research Institute 
PO. Box 933, Manila, Philippines 



I IRPS No. 61, May 1981 

REACTIONS OF DIFFERENTIAL VARIETIES TO THE RICE GALL MIDGE, ORSEOLIA ORYZAE, IN ASIA.
 
REPORT OF AN INTERNATIONAL COLLABORATIVE RESEARCH PROJECT! 

ABSTRACT 

Varieties and breeding lines known to be resistant in Thailand but susceptible in Indonesia; Leuang
to the gall midge in some areas of Aria were tes- 152 was resistant in Indonesia but susceptible in
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Thailand from 1977-1980. DiFferential reactions susceptible in Orissa but resistant in Andhra Pra
were evident, indicating variations in the viru- desh. The Lenang 152 and Ob 677 groups were resis
lence of gall midge populations in the various tant P't all test sites except in Thailand and Bi
countries. Zswarakora derivatives weyre resistant har, India. 
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The gall midge, Orseolia oryzae (Wood-Mason), is 
widely distributed in Asia and parts of Africa but 
does not occur in the Philippines (Fig. 1). It is 
a major rice pest in lIdia, Indonesia, Sri Lanka, 
and Thailand. The degree of gall midge damage ap-
pears to be increasing in certain regions. In 
Thailand, the gall midge, previously a pest in the 
northeast, Is now also occurring in the C'ntral 
Plains. In India it has been a pest of the wet
season crop but has recently been observed in the 
winter crop (Kalode and Kasiviswanathan 1976). In 
Africa, severe incidence of gal! midge in Upper 
Volta causes losses as high as 40% in irrigated 
rice (Kaung Zan, IRR[, pers. comm.). 
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The project was coordinated and results 
summarized by: 

E. A. Heinrichs, entomologist, and
 
D. V. Seshu, plant breeder, IRRI.
 

Although the gall midge is primarily a pest of 
wetland, irrigated rice, it has also been reported 
on dryland rice In China (Li and Chiu 1951.) and in 
deepwater rice 
rily a pest of 
(Israel et al 
also serve as 
was described 

(Venu Sopal Ran 1975). It is prima-
Oryza sativa but wild rice species 

1963) and weeds (Israel et al 1970) 
hosts. The biology of the gall midge 
by Reddy (1967). 

Gall midge larvae damage 
grcwing parts. Instead of 
abnormal growth of the 
which reserbles an onion 
1970).
 

plants by attacking the 
producig a panicle, the 

leaf sheath forms a gall 
leaf (Perera and Fernando 
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Fig. 1. Ceographica] di ;trihut: ion of the rice gali 
midge, ,1/i '; . (Heinrichs and L',thak 1981). 

Chemical control of the gall midge has not been 

highly successful and as a result much emphasis 
has been placed on the development of resistant 

varieties. About 200 varieties have been identi-
fied as resistant and iany of- those hav been used 
as sources of resistance t national breeding

programs leinrchs and iathak 1981). Breeding 

3

programs in indlia, ri Lanka, Thailand, and at 

IRRI have resiLed in che rlease of 15 gall
midge-res eare vae oiefs, 

Breeding for gal midge resistance has been 

compllcated by the occut'rentce of biotypes. The
 
definition of "bhtotypes" herein used is that by 
Kogan (197>) -- popula tions of 0. oryzae that are 
capable of damaging and surviving on plants of one 

variety known to be resistant to other 0. oryzae 

populations. The first recorded incidence of dif-
ferential ret ions to the gall midge was that by 
Khan and Murthy (1955) who found that HR14 was 
more resistant than 11R8 at Nizamabad in South 
India. Israel and Vedamoorthy (1953) at Cuttack, 
1,200 km to the northeast, found conflicting re-
sultp. Studies by Roy et at (1971), which simul-
taneously rested differential varieties at two 
sites in Orissa -- Cttack and Sambalptr -- pro-
vided additional evidence of the existence of gall 
midge biotypes. Shastry et: atl (1972) indicated the 
existence of biotype variation based on multisite 
testing in India. Kalode or al (1976) evaluated 28 
varieties at lyderabad and Cuttack. W1243 was 
resistant at Hyderabad but only moderately resist
ant at Cnttack. 'l\enty-two varieties which were 
resistant at Hyderabad were susceptible at Cut-
tack. Further studies conducted at 11 sites in 
India confirmed previous results indicating dif-
ferent reactions to the gal I midge in Andhra Pra-
desh and Madhya Pradesh from those in Orissa state 
(AICRIP 1978). Kalode (1980) reported different 
reactions of 4 differential varieties in each 
state of Orissa, Andhra Pradeth. Madhya Pradesh, 
and Manipur, India. Fernando (i912) reported that 
some of the varieties reported as gall midge-
resistant at Cuttack, India, were susceptible in 
Sri Lanka. 

The International Rice Gall Midge Nursery (IRGMN),
 
established by IRRI as a part of the International
 
Rice Testing Program (IRTP) in 1975 and grown at 
sites within Indonesia, India, Sri Lanka, and 
Thailand. has anneally added extensive evidence of 

types of differential reactions. In 1977 
it became evident that additional emphasis should 

given to the identification of the various 
Asian biotypes as baed on react ions of different
tal varieties. As a result, a collaborative pro
gran -- the International Collaborative Gall Midge 
Biotype Study -- was established between IRRI and 
national program scientists in China, India, Indo
nesia, Sri Lanka, and Tuailand. The collaborative 
study seeks to verify the existence of biotypes 
and determine their distribution. This information
 
provides guidance in the development of breeding 
strategies by the national programs and IRRI.
 

MATERIALS WXNDMETHODS 

Seeds of differential varieties provided by the 

national programs and trom the IRTP were packaged 

at IRRI and sent to the collaborators in the test 
sites (Table 1). Entries tested are given in Table 

2. The enies consisted of 8 groups: Leuang 152, 
Siam 29, and Muey Nawng 6211 from Thailand; Ptb and 
Eswarakora from India; Ptb 18/Eswarakora, Muey
Nawng/Eswarakora, and Ptb/Siam 29. Sufficient seed
 

was sent to provide for replication. To increase 
uniformity of the tests, fieldbooks containing
 
instructions for conducting greenhouse and field 
screening were sent with the seed. Screening me
thods varied slightly from site to site but were
 
minor modifications of the following.
 

Greenhouse screening. in most sites insects were 
mass reared based on techniques developed by 
Leaumsang et al (1968) in Thailand, Perera and 
Fernando (1969) in Sri Lanka, and Kalode et al 

(1977) In India. Seeds were planted in rows in 
seedboxes. 1R8 and TNI were used as susceptible 
checks. Each entry was replcated 3 times if seed 
was sufficient. When seedlings were about 2 weeks 
old, they were infested with adult midges for ovi
position. The seedboxes containing the infested 
plants were then placed in a moist chamber with 
about 90% humidity to provide sufficient moisture 
for the eggs to batch. After 4 days exposure to 
high humidity seedboxes were placed in cages. 
About 30 days after infestation the total number 
of plants and number of infested plants were re
corded. Percentage of infested plants was calcu
lated as follows:
 

= 
% Infestation Number of infested plants x 100
 
Total number of plants 

Field screening. Planting, was timed in coordina
tion with peak natural occurrence of the gall
 
midge at the given sites. Sites considered hot
spots for the gall midge were selected. Each entry
 
was replicated 3 times If seed was sufficient; 
each replicate consisted of 2 rows about 2 m long.
 

Fertilizer was provided, based on local recommend
alions, for good plant growth. At least 2 observa
tions were made to coincide with the peak occur
rence of galls. Lights were used in some sites to 
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Table 1. International Collaborative Gall Midge Biotype test sites, 1977-80.
 

Region 
 Site and location 
 Year
 

East Asia
 

Cuangzhou 
Guangdong Academy of Agricultural Sciences
 

Southeast Asia fndon('iz
 

Bogor 
 1977-80
 
CRIA Experiment Station 

Sukamandi 
 1978-80
 
CR[A Experiment Station 

Thai Zacd 

Chieng Rai 1978-80
 
Farmers' Field
 

Khonkaen 
 1980
 
Chumpae Rice Experiment Station
 

Pan 
 1979-80
 
Phan Rice Experiment Station 

Phrae 
 1977-78, 198C
 
Phrae Rice Experiment Station 

Bangkhen
 
Entomology and Zoology Division 
 1977, 1979
 
Rice Divi.sion 1978
 

South Asia India
 

Madhya Pradesh 1979
 
CRRS, Raipur
 

Orissa 
 1978-30
 
CRRI, Cuttack 

Karnataka 
 1979
 
ARS, angalore 

Andhra Pradesh
 
A1CRIP, 1iy)erabad 
 1.977-79
 
ARS, Warangal 1979-80
 

Bihar 1980
 
Agricultural College, Ranchi 

Sri Lank,, 

Peradeniya 
 1977, 1979
 
CART, Gannoruwa
 

BaLa lagoda 
 1978, 1980
 
CRBS, Ibbagamuwa 

attract ovipositing midges. Where gall midge inci- tillers were recorded. For this report, only the
 
dence was low at maximum tillering, plants were total number of hills 
and the number of gall
cut to induce fresh tillering. infested hills 
were considered.
 

Observations were taken about 30 days after trans
planting. Total number of hills, gall-infested % Infestation Number of infested hills x 100
= 

hills, total number of tillers, and gall-infested Total number of hills
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Data for both the greenhouse and field tests were 
recorded in the fieldbook and a copy sent to IRRI 
for data summarization. 

Test sites. Screening tests were conducted for 4 
years, 1977-80. The number of tests and the test 
Sites varied fron year to year as indicated in 
Table I. 

Tests were conducted in india, Indonesia, Sri 

Lanka, and Thailand every year (Fig. 2). Tihe num-
her of test sites within each country, however, 
varied considerably from ye ar to ye ar. In stomfne 
sites the weather was not suitable or gal I ridge 
populations werCe toi low to provide for a valid 
test. Ta 1977, 5 tests were conducted -- I each in 
Indones ii, India, and Sri Lanka, and 2 in Thai-
land. All were greenlhouse tests except for I field 
test at Phrae, 'lhailand. In 1978, tests were con-
ducttd at 7 siLes -- 2 in Indonesia, 2 in India, 2 
in Thailand, and I i Sri Lanka. In 1979, 11 tests 
were conducted in 1 sites -- 2 in Indonesia, 4 in 
Thailand, 4 in India, anl I in Sri Ianka. In 1980, 
I Lest was conducted in China, 3 in India, 2 in 
Indonesia, 4 in Thailand, and I in Sri Lanka. 

RESULTS 

Reactins of some groups were distinct and without 
variation from one year to another. Reactions of 
other groups were less stable at certain sites --
they were resistant one year and susceptible the 
next. Wi thin countrIeq there were some di ft eronces 
in reactions from one site to another, especially 
if the test was in a greenhouse in one site and in 
the field in another. There were also variations 
within a resistance group which may have been due 
to different levels of resistance among the varie-
ties which supposedly had sources of resistance 
from the same donor parent. Desptte sowe varia-
tion, definite trends in reacteions of the differ-
ential varieties at a given site were evident ahen 
results of 2 or more years of Lesting were cim-
pared. Where variation was evident, examl.naLion of 
results obtaiaed in the IRGMN from 1976-79 was al-
so considered in classifyt ng the react ions. Re
suits of tie 1977, 1978, 1979, and 1980 tests are 
given in Tables 3 to 6. Table 7 summarizes the re-
actions 	 at each test site. Tables 8 and 9 summa-
rIze the reactions for each country and for sites 
within India. Reactions of Selected entries to 
other insect pests at IRRI are given in Table 10. 

China. Only one greenhouse test was condcted at 
Guangzhou in extreme Southern China (Table 6). The 
Lenang 152 and Oh 677 groups were rcatar t ; Siam 
29 and Mv Nawng 62M/Eawarakor grolips were mode-
rately resistant; and Ptb, Eswarakora, Muey Nawng 
62M, and Ptb/Siam 29 groups were susceptible. The 

reaction of the Eswarakora group in China, how-

ever, was not distinct. In the 1978 IRGMN conduct-

ed in the field most W1263 and W1263 derivatives 
were resistant -- they had no infested tillers. 
However 	in the 1980 greenhouse test, Kakatiya and 
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Fig. 2. 	 Interniational Collaborative Call Midge 
Biotype study sites. 

the W1263 derivatives were susceptible (Table 6). 
Further 	 tests are needed to confirm the reaction 
of Eswarakora and Siam 29 derivatives. 

Indonesia. Four greenhouse tests were conducted in 

Bogor (Tables 3-6) and 2 fitd tests at Sukamandi 
(Tables 4-5). in Bogor, the Leuang 152, Siam 29, 
and Ob 677 groups were resistant and the Ptb, Es
warakora, Muey Nawng 62M/Eswarakora, and Ptb/Siam 
29 groups sseepltible (Table 7). Muey Nawng 62M 
was resistant in 1977 and 1979 but susceptible in 
1978 and 1980. It was resistant In the 1976, 1977, 
and 1978 IRGMN and is thus considered as resistant 
in Table 7. The susceptibility of the Ptb/Siam 29 
group indicates that the resistance gene is absent 
or not functioning because the Siam 29 derivatives 
are resistant at Bogor. The reactions at Sukamandi 
were similar except that the Siam 29 derivatives 
were susceptible. The reaction of the Muey Nawng 
62M group varied -- it was susceptible in 1978, 
resistant in 1977 and 1979, and moderately resist
ant in the 1976 IRGMN. 

Thailand. Four tests were conducted in Bangkhen, 3 
at Phrae, 2 at Pan Experiment Station, 2 in a far
mer's field near Chieng Rai, and I at Khonkaen. 
The gall midge population in the 1978 test at 
Phrae (Table 4) was lower than desired for good 
testing resulting in only 18% infested tillers in 

the susceptible check IR8. The Leuang 152, Ptb, 
Siam 29, Ob 677, and Ptb/Siam 29 groups were sus
ceptible at all Thi sites (TaLle 7). The Eswara
kora group was resistant at all sites except at 
Khonkaen. All entries were susceptible at Khonkaen 
(Tabie 6) and in the 1979 IRGMN. Muey Nawng 62M 
ranged from susceptible at Chieng Rai to moderate

ly resistant at Bangkhen and resistant at Phrae 
(Tables 5 and 6). 

India. Leuang 152, Siam 29, and Ob 677 groups were
 
resistant at all sites except at Ranchi (Table 7).
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Table 2. Cultivars tested in the International Collaborative Gall Midge Biotype study, 1977-80.
 

Designation 


Leuang 152 gvoup
 

Leuang 152 

CR95-JR-46-1 


CR95-JR-214 


PtH glwq )Ptb 10 

Ptb 18 

Ptb 21 

CR157-392-4 

CR94-12 

1132 

tR36 


'LZatZkora group 

W1263 

WGL 22585 

Kaka ti va 

BKN6806-18-55 

BKN6806-46-60 

BKNBR1031-3-3-6 

I ET2893 

IET2895 

RD9 


Siam 29 groui
Siam 29 (Ace 42) 

Siam 29 (Ace 5473) 

Siam 29 (Acc 5915) 

Siam 29 (Acc 5916) 

Siam 29 (Acc 36665) 

Siam 29 (from Thailand) 

CR189-4 

IET2911 


,Htaey mnamg 62 ,1group
Muey Nawng 62 M 


Ob 677 group (Ptb 18/Esoarakora)
 
Ob 677 

75-15-

75-203 

BG401-2 

IET3356 


Hey Nawng 62M/'swarakora group
jKN1030-3-2 

BKN1030-11-2 


Ptb/Siam 29 group 
IR4744-128-1-3 


IR8 (susceptible check) 


TNl (susceptible check) 

Cross 
 Origin
 

Donor 
 Thailand
 
Leuang 152/IR8 
 India
 
Leuang 152/IR8 
 India
 

Sel. from Thekkan Checra 
 India
 
Sel. from Eravapandi 
 India
 
Sel. from Thekkan 
 India
 
Vijaya/Ptb 10 
 India
 
Ptb 21/Ptb 18//IR8 
 India
 
IR20*2/0.ri.//CR94-1 3 
 IRRI
 
IR1561-228-i-2/[RI 737//CR94-13 
 IRRI
 

MTIV 1 5/Eswarakora India 
Tella IHamsa/W12708 
 India
 
IRS/Wi 263 
 India
 
LT/IR8//W1259///RD2 
 Thailand
 
LT/IR8//WI259///RD2 
 Thailand
 
Puang Nahk 16/Sigadis//RD9 
 Thailand
 
IR8/WI251 
 India
 
IRB/W1251 
 India
 
LY*2/TN1//W1256///RD2 
 Thailand
 

Donor 
 Thailand
 
Donor 
 Thailan6
 
Donor 
 Thailand
 
Donor 
 Thailand
 
Donor 
 Thailand
 
Donor 
 Thailand
 
CR129-118/RPW 6-13 
 India
 
IR8/Siam 29 
 India
 

Donor (Sel. front Muey Nawng) 
 Thailand
 

IR/Ptb 18//Eswarakora/R8 
 Sri Lanka
 
Ob 677/BG90-2 
 Sri Lanka
 
Ob 678/BG66-1 
 Sri Lanka
 
BC94-1*2/Oh 678 
 Sri Lanka
 
1RB/Ptb 18//Eswarakora/IR8 
 India
 

Muey Nawng 62,/IR262//RD9 
 Thailand
 
Muey Nawng 62M/ 1R262//RD9 Thailand
 

RPW6-13/tRI 721-11//IR2061-464-2 
 IRRI
 

Peta/Dee-gco-woo-gen 
 IRRI
 

Dee-geo-woo-gen/Tsai-yuan-chung 
 Taiwan
 



8 IRPS No. 61, May 1981 

Table 3. Reaction of entries in the 1977 Collaborative Gall Midge Biotype study. 

Designat ion Indonesia 
Bogor 

-- -- ---- Gil 

Leuang 152 R (0) 

Ptb gmy 
Ptb 18 S (39) 
l't) 21 S (46) 
CR94-13 S (84) 
IR32 S (82) 
IR36 S (50) 


W1263 S (37) 
Kakatiya S (50) 
BKN680-18-55 S (58) 
BKN6806-46-60 S (85) 
BKNBRI 03i-3-3-6 S (75) 
1)9 S (36) 

Siam 29 S (55) 
LET291II R (0) 

Mtev Nawng 62 R (0) 

Ob 6)77 MR (6) 
75-203 S (46) 
1"T3356 MR (9) 

BKNBRL030-3-2 S (81) 

IR4744-10-2-3 S (19) 

IR8 (.susceptible check) S (78) 

aBased an percentage (in parentheses) of plants in 
R = resistant (0-5V infestation), MR = moderately 

Varietal reaction 
Tha iland 


Phrae Bangkhen 

F lI 


S (38) S (50) 

S (23) S (92)
 
S (20) S (77) 

S (33) S (74) 

S (58) S (92) 

S (28) S (94) 


R (3) MR (7) 

R (0) S (29) 

R (3) MR (7) 

R (0) R (1) 

R (0) R (2) 

R (0) S (18) 


S (51) S (48) 
S (33) S (83) 

R (0) S (24) 

S (55) S (61) 
S (53) S (80) 
S (63) S (75) 

R (0) MR (6) 

S (63) S (75) 

S (55) S (95) 

to gal midgea 
India 

Hyderabad 
Gil 

Sri lanka 
Peradeniya 

GH 

-
R (5) 
R (0) 
R (0) 

R (5) 
R (0) 
R (0) 
R (0) 

R (0) 
R (0) 
R (0) 
R (0) 
R (0) 

-

S (47) 
R (0) 
S (43) 
S (57) 
S (32) 
S (25) 

-
R (0) 

S (43) 
R (0) 

- S (60) 

-

-
R (0) 

R (0) 
MR (15) 
MR (12) 

R (0) 

R (0) 

S (IOOy 

S (16) 

S (86) 

infetation). Replicated 4 times. Reaction of highest replicate used to determine reaction. bNo data. 

the greenhouse (Gil) or hills in the field (F) infested. 
resistant (6--15 infestation), S = susceptible (16-100% 

"TN used as the susceptible check. 

The Eswarakora group, except WGI, 22585, was resis-
tant at Raipur, ttyderahad, Warangal, and Ranchi, 
but sasceptile at Cttack. The Muey Nawng 6211 
group was moderatety resistant at Raipur, resis-
tant at Cuttack, and susceptible at Htyderabad, 
WarangaL, and Ranchi. Because Muey Nawng had 
151 hills infested and was extremely susceptible 
in the 1978 IRMN, e will consider it suscepti-
ble at Raipur (Tabte 8). The Muey Nawng/ 
Eswarakora group gave results identical to those 
of the Eswarakora group rather than of the Muey 
Nawng -- it was resistant at all sites except at 

Cuttack and Ranchi. The reaction of the Ptb/ 
Siam 29 cross was identical to that of Ptb -- it 
was resistant at all sites except at Raipur. 


Sri Lanka. Two greenhouse tests were conducted at
 
Peradeniya and 2 field tests at Batalagoda. The 
Leuang 152 and Ob 677 groups were resistant at 
Peradeniya and Batalagoda and the Eswarakora group 
and Mucy Naw;ng/Eswarakora were susceptible. React
ions of the other groups were less distinct -- the 
reaction varied from one test to another and among 
entries within a group. In 1977, the Ptb entries 
were resistant at Peradeniya (Table 3). In 1979 
CR94-13 was resistant; most of the others in the 
Ptb group were moderately resistant or susceptible 
(Table 5). At Batalagoda, all Ptb entries were 
resistant (Table 4). The Siam 29, Muey Nawng 62M, 
and Ptb/Siam 29 groups wore generally susceptible 
at Peradeniya and moderately resistant or resist
ant at Batalagoda (Tables 3-6). 
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Table 4. Reaction of entries in the 1978 Collaborative Gall Midge Biotype study. 

Varietal react ion to gall mige-_
Designa tion Indonesia Tha i]an-db Ind ia Sri LankaBogor Sukamaudi Phrae BangkhenGCI F Cuttack lyderabad Batalagoda
F CHl 
 F Cli F 

Luaun, 1562 iQ 
Leuang 152 
 R (0) R (0) S (17) MR (10) R (0) R (0) R (0)
CR95-JR-46-1 R (0) R (0) S (17) S (70) R (0) R (0) R (0)CR95-IR-2l4 S (100) S (82) MR (13) S (90) R (0) R (0) R (0)
 

lob
 
Ptb 10 S (1O0) S (28) MR (11) S (90) R (0) R (0) R (0)l'thi S (100) S (51) MR (1.2) S (90) R (0) R (0) R (0)
Pth 21 S (100) S (83) MR (12) S (90) R (0) R (0) R (0)
CR157-392-4 S (100) S (31) S (21) S (90) 
 R (0) R (0) R (0)CR94-13 S (100) S (7() MR (1'2) S (90) R (0) R (5) R (3)1R36 
 S (100) S (73) MR (11) S (70) R (1) R (() R (0) 

W1263 
 S (100) S (49) R (0) R (0) MR (7) R (0) MR (7)KakatiVa S (100) 
 S (27) MR (6) R (0) 
 R (2) R (0) MR (9)
111T2893 S (100) S (63) R (2) R (0) 
 MR (14) R (0) S (17)
BKN6806-46-60 S (100) S (63) R (5) 
 MR (10) S (19) R (0) 
 S (22)
RD9 S (100) S (84) R (0) R (0) S (18) R (0) S (18) 

Siam 29 S (100) S (58) MR (13) S (30) 
 S (16) S (100) S (39)
LET2911 R (0) 
 MR (7) S (17) S (78) R (1) R (0) R (2)
CR189-4 
 R (0) S (74) S (21) S (1.00) R (0) R (0) 
 R (4)
 

Muey Nawng 021. S (28) S (21) MR (8) MR (10) MR (11) S (100) MR (6)
 

06 677 o 'aa: 
Oh 677 
 R (0) R (0) S (18) S (89) R (0) R (0) R (0)
75-159 
 R (0) R (2) S (17) S (60) R (0) R (0) 
 R (0)
 

lAte,!Nz 3 6 2,.W!/,,aiakora group
BKNBR030-1l-2 S (100) S (54) 
 R (3) R (0) MR (14) R (0) S (19)
 

'
 PW l7IN01 2 a9su' 
IR4744-128-1-3 
 S (25) S (63) S (20) S (100) R (1) R (0) R (2)
 

IR8 (susceptible check) S (100) S (92) 
 S (18) S (100) S (8) S (94) S (90)
 

Based on percentage (in parentheses) of plants in the greenhouse (Gl) or hills 
in the field (F) infested,
except 
at l'hrae where ratings were based on percentage of tillers infested. R = resistant (O-5% infestation),
MR = moderlItely resistant (6-15% infestation), S = susceptible (16-100% 
 infes tation). "Data for Chieng Rai
 
omitted becasve of low gall midge population in the field.
 

CONCLUSIONS AND IMPLICAfIONS received 2 genes for resistance from Lemang 152 
whereas CR95-JR-214 has only 1 gene. The gene in 
CR95-.JR-214' confers resistance in India where this 
line was selected but does not confer resistanceMany of the reactions were distinct and definite In Indonesia (Table 4) which has differenta gallconclusions as to biotypic react ions can be drawn. midge biotype. Muey Nawug 62M was moderately re-For some groups in certain sites reactions were sistant at Batalagoda and susceptlIe at Peradedifficult to assess. Variations In reactions witl- niya. This reaction is supported by the 1978 IRGMN
in a group and variation within one entry from one 
 data. Further testing is necessary to confirm Muey
year to another made it difficult in some cases to Nawng reactions in Sri Lanka. These tests woulddistinctly classify the reactions. Although CR95- confirm whether the resistance of Muey Nawng 62MJR-46-1 and CR95-JR-214 are sister lines -- both is due to different screening techniques (field
have Leuang 152 as a p"rent (Table 2) -- the lat- and greenhouse) or to biotypes. The latter seemster was susceptible at Bogor and the former was unlikely because of the close proximity of Batala

resistant (Table 4). CR95-JR-46-1 apparently has goda and Peradeniya. 
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Table 5. Reaction of entries in the 1979 Collaborati e Gall Midge Biotype study. 

rietal
. . . . . . . . . ',dVa reactio n t _ . midge' __ 

In ldonesi Thailand India Sri LankaDesignation Bcgt Sukam i Ai n, l'han _Banghen_ RAnipur Cut ta ck Hyderabad Warangal Peradeniya
G(I F Ra i Gil: I.,
G iH Gt F Git F CHl 

CR95-JR-,h-I 
 R (0) R (5) S (78) S (82) s (83) S (53) R (2) S (20) R (0) R (0) R (0) 

Ptb 18 S (63) S (45) 
 S (35) S (70) S (90) S (20) S (22) MR (10) MR (14) R (0) S (40)
Ptb 2, S (61) S (30) S (53) S (63) S (53) S (25) S (21) R (5) S (56) R (0) MR (11)
C7R157-392-A 
 S (h8) S (25) S (60) S (75) S (7)) S (32) R (3) R (0) R (0) R (0) S (41)
CR'U4-13 S (89) S (25) S (o3) S (89) S (72) 
5 (85) S (26) S (25) S (20) R (4) R (0)

S (89) S (30) S (64) S (82) S (77) S (45) , (74) S (30) R (0) R (2) S (19) 

W1203 S (64) 
MR (10) R (Ii S 0a8) . (22) S (4.) R (1) MR (15) R (0) R (0) S (100)
K atiitv S (81) S (3H) 5 O, MS (m( )) (0) - ( h) R (0) 1 (,0) R (0) R (0) S (100)
11T2895 
 S (75) M1R (15) S (.S) S (52) S (17) S (.)01 (27) 5 (10) S (70) R (3) S (100)
RDI) R (0) MR (10) S (Ih) S (4-) R () R (1) R 2) ; (80) 8 (38) R (0) S (89)
1KN680 6- -1)(- S (73) 5R (1S) .MR (7) S (24) S (4;) R t1) S (70) R (0) R (0) S (100)

) S (20) 


Siam 29 R (0) R (0) S ( 35) S (72) S (70) S (23) 2 "(0) - R ()) R (0) S 7)11T2911 R (0) S (35) S (80) S (70) S (02) S (50) R (2) MR (10) R (0) R (0) S (15)

C1189-4 R (0) S (20) S (70) S (82) S (82) S (80) 5 (4) R (0) R (0) R (0) S (33) 

>lurov Nawng 62M R (0) R (0) S (78) S (54) MR (9) S (21) MR (12)MR (15) S (71) MR (6) S (100)
 

Oh h77 R (0) R (0) S (88) S (81) S (89) S (78) R (() R (0) R (0) R (0) MR (6)
75-15) R (0) R (5) S (90) S (57) S (83) S (47) R (0) 
R (0) R (0) R (0) MR. (39)
 

IR4744- 128-1-3 S (65) R (5) S (83) S (77) S (91) S (53) : (37) S (20) S (71) MR (14) S (64) 
IRS (susceptible S (87) S (83)
S (26) S (83) S (7) S (89) S (98) S (70) S (90) S (40) S (100)
 

chock)
 

Based on percentage (in parentheses) of plants in the greenhouse (CII) or hills in the field (F) infested. 
R = resistant (a-57 nfeLation), MR5 moderately resistant 
(6-15Z infestation), S = susceptible (16-100%

inlestation). "ontcted at the Intomology and Zoo!ogy Diviston, Ilangkhen, witll 
 insects collected from Trad
Province in east era Thailand and culltured in Bangkhen for 3 generations. O''l\,o replications had 0% infested hills.
 

Slain 29 was 'e:;istant at al sites in Indones ia State, Nigeria, in 1976. Ptb 18 and the Eswarakora 
sad India in 1979 (Tiblu 5) but susceptible it derivative, W1263 oere both resistant (Kaung Zan,
other years. The seeds used in 1979 were ruceived IITA, pers. con.). 
tram the Rice DivIs on in Thailand while In other 
years seods were obtained From I ,RI sources. Al- the differential reactions of various donor 
though we Included 5 acrss ions of Siam 29 from sources to the gall midge at different sites
the 1RRI world col Ilct[,n 1t the 1980 s tudy we point out the need to clearly determine the
 
were not able 
 to Identify an accession with reaction and utilize in the breeding program
resistance. It is apparent that except in 1979 the onl) those sources with resistance. None of

Siam 29 tested is not the name as that used in the sources can be used for Khonkaen, Thailand,
breeding the Slam 29 derivatives used in this and only one can be used fOr Ranchi, India.
 
study. 
 Additional screening must be conducted in these 

areas to identify sources that can be used in 
The gall midge is widely the breeding programs. Several sources can bedistributed ini Asia and utilized for Andhra Pradesh, India. Donor
 
Africa and it would be of to theinterest Identify 
 varieties that have multiple resistance to gall

reaction of the different varietal groups in addi-
 midge and other pests, such as Ptb 21 which
tional countries. In West Arica, the Internatio- is resistant to the brown planthopper and gall
nal Institute of Troptcal Agriculture (IITA) con- midge in Andhra Pradesh, should be selected.
 
ducted a screening trial at Cangnum, Plateau Except at Ranchi, all the Siam 29 derivatives were
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Table 6. Reaction of entries in the 1980 Collaborative Gall Midge Biotype study.
 

Varietal reaction to igall midgel
China Indonesia Thailand India Sri LankaDesignation Guangzhou Bogor Sukamandi Phan Chieng Phrae Khsi- Cuttack Warn- Ranehi iata7a
il GII F IF Rai F' F ken F F ;_jj) F F odaF 

LeR.'ng 152 R (4) R (0) 13 (5) S (95) S (100) S (1(0) S (75) R (0) 13 (0) S (80) 13 (0) 
C195-11-46-i R (3) IR(0) R (0) 1; (95) S (100) S (100) s3 (95) 13 (0) 13 (0) S (90) R (0) 

L'ta 18 S (73) S (97) S (95) S (89) S (83) 1,(100) S (027) s (40) 1 () S (20) 13 (0)Ith 21. S (51) S (90) S (85) S (58) S (100) S (100) s (88) 5 (75) R (4) S (20) MR (6)
1136 S (64) S (100) 13 (8o) S (95) S (100) S (75) S (100) S (85) 5 (18) 1,(0) MR (6) 

W 2.' S (16) S (94) S (70) t1l3 (12) 13 (3) 13 (0) S (95) S (100) R (2) 1? (5) S (25)
13;1. 22585 S (23) S (100) S (70) S (26) 13 (3) - S (79) S (100) H (2) S (,5) S3 (88)
K;katiNa S (49) S (100) S3(95_5 3 (44) - - S (80) S (100) 13 (0) 13 ()) S (31) 

Siam 29 (Acc 42) S (57) S (88) s (90) S (85) S (111)) 5 (25) S (94) S (100) 5 (16) 1, (95) 5Q (4)
Siza 29 (Ac 5473) S (52) 13 (99) ,S (q5) 1; (60) S (100) - S (71)) S (100) S' (31) S (10(0) S (25)
'iam 2')(Acc 5915) 5 (514) S (96) - s (90) s (100) - (90) S (100) 1, (26) S (100) S (63)
S am 29 4,cc5916) S (60) S (100) S (90) S (9) S (100) S (50) S (84) ,S (100) S (24) S (100) S (31)

im 29 (A,7,36665) S (62) S (99) S (100) S (95) S (47) S (30) S (90) 8 (100) 5 (24) S (100) S (75)
II' 2911 MR (6) R (0) s (20) S (100) S (90) S (30) S (80) 2 (0) 1t (0) S (60) M (13) 

1W!))jlwn S S (46) S (35) S (44) S (82) R (3) S (30) S (100) S (21) S (85) MR (6)621 (74) 

oh 677 It (4) R (0) S (25) S (95) S (62) S (23) S (50) R (0) R (0) S (60) R (0)
Ii'201-2 It (5) 1, (0) - S (100) S (100) S (58) S (9(0) R (0) R (0) S (60) ,Ht1(6) 

;1Kt11111030-11-2 MR (14) S (100) S (71) MR (15) R (4) 1, (3) S (70) S (00) MR (6) S (25) S (75) 
TN ( i1tiIle check) 13 (57) S (100) ( 1 (5) 1 (100) S (100) S (72) S (10) - 5 (100) S (81) 

1'ercePtao;e of plnILts in the greenhouse (Gil)or hills in the field (F) infested. R= resistant (0-5;
infestation), MR = moderately re,.s tant (6-15K infestation), S = susceptible (16-100% infestat ion). 
I'Farmer's fiv]d. "lPoor seed germination. 

Table 7. Reactionsd' of different varietal groups to the gall midge at various sites. 

Site 
Designation China Indonesia Thailand India Sri Lanka 

Leuang 152 group 

Guang- Bogor 
zhou GIl 

13 R 

Suka-
mandi. 

R 

Bang-
kIen 

S 

Khon-
kaen 

S 

Phrae 

S 

Chieng 
Rai 

S 

Raipur 

R 

Cut-
tack 

" 

Hyde- Waran- Ran- Pera-
rabad ga]. chi deniya 

R R S R 

Batala
goda 

R 
Ptb group S S S S S S S S R R R S Rb R 
Eswarakora group 
Siam 29 group 
Muey Nawng 6211 
Ob 677 group 

(S)2 
MR 
S 
R 

S 
R 

(R) 
R 

S 
S 

(FM) 
R 

R 
S 

(MR) 
S 

S 
S 
S 
S 

R 
S 
R 
S 

R 
S 
S 
S 

R 
R 

(MR)d 
R 

S 
R 
R 
R 

R 
R 
S 
R 

R 
R 
S 
R 

R 
S 
S 
S 

S 
S 
S 
R 

S 
R 
R 
R 

(Ptb 18/I-swarakora) 
I'lueV Nawng 02M/ IR S S F1R S R R R S R R S S S 

|" w a rakeor a 

Ptb/Sian 29 group S S S S S S S S R R R S R 

aBased on 1978 IRCMN and 1980 Collaborative Gall Midge Biotype Study data. R = resistant, S - susceptible, MR= 
moderately resistant. bThree entries were susceptible in the 1979 test but all entries were resistant in the

0
1977 test. Parenthesis indicates that because of variation in 
ratings further testing is required. 4oderately
resistant in the 1979 test with 15% hills infested but highly susceptible in the 1978 IRGMN (IRRI 1979b, 1980).ePtb/Siam 29 group not included in the 1980 test which was 
the only year the study was conducted at Ranchi.
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Table 8. ReactionsLI of varietal groups to the gall midge in China, Indonesia, Thailand, Sri Lanka, and 
3 	sites in india, 1977-80.
 

S 	i t e
a
 

.	 .. .. . . .___ 

Varietal group Ch Lna I Ldonesia Thailand 	 India Sri 
--- Rapur _Liderahad Cut tack Ranchi Lanka 

[euang 152 group R R S R R R S R 
Ptb group S S S S R R S Rb 

E;warakura group W! S R R R S MR S 
Siam 29 group MR R S R R R S R 
Miue'.' 02'_'.! S Ri MR S S MR S S 
01b lY7 roup 	 R R S R R R S R 

hased oil ci-vciliouse teSILs in Bogor, Indonesia; Bangkhen, Thailand; Peradeniva, Sri Lanka; and Htyderabad, Indi 

and on field t-sto at Raipur and Cuttack, India. Data of 1976-79 IRGMN consulted in determining reactions. 
R - rsit Lanl, S = suseeptibl.e, MR = moderatly resistant. ''he reaction of the Ptb group is not well definel, 
some i, being others susceptible in a given year to another. lowever, CR94-13 was resistantnt-iP resis tant and 
in ll tests at Peradenia and Batalagoda, Sti Lanka. "0Mostof the Eswarakora derivatives with W1263 as a 
parent wIr, rcoist;it in the 197R IRGSIN but were susceptible in the 1980 collaborative project. dResistant in 
tie 197S IRCMN (I RP'I 19791h) and 1077 and 1979 collaborative projects, susceptible in the 1979 IRGMN (IRRI 1980 
and 1978 and I )5() cnllabocatirve projectst. 

Table 10. Reaction of gall midge-resistant varietie 
to hiotypes 1, 2, and 3 of the brown planthopper, 

Tab le '1.. () i .lmidge hiotype classi.fication by green leafhopper, and whitebacked planthopper at IRR 
varial rieaLtion. (lteinrichs, unpubl..). 

Cl ia Lv c~ea,'Lea P-i2, an (h 677 ReactiLon to? 
bioLtype de'rivatives resi;ant Designation p1anthopper Green WjitebackelBro',, 

a Siam 2q derivatlves oTIierately resistant biotvpe leaf- plant
* 	Muiem Nan 1 ' h2) and Ptl derivatives 1 2 3 hopper' hopper!" 

Suscept ible 

Indonesia a Ieuoiii 15 2, Siam 29, Mu'v Nawing 62M, and
 
b i.ot'y'pe O i,77 dcrivat ivos resistant Leuang 152 S S S S S
 

a Eowarkor, a nud Ptb derivatives CR95-JR-46-1 S S S S S
 
squscept ibIl
 

Thailand a L:waraikora dItrivatives rea;istant Ptb yp , 

bioetype * Muev Naw'o meder.itel resistant 
e Ieung L52, Ptb, Siam 29, and Ob 677 'tb 18 R R R R MR 

b.rivatLives suseeptilI.e Ptb 21 R R R R R 
1R36 R R MR R S 

India e itung 152, sacakora, Siam 29, and
 
(Raiplr) 1h ,77 deri.vativ s res istaut ,yma?, k.lv 7oup
 
bintypu * '-Ii derivativr:; and Suer Nawng (2M
 

suiciept ib l.e W1263 R S R S S
 

India e Ieuang 152, Ittb, ac.sw.rakora, Siam 29, Kakatiya S S S S S 
(A.ndhra and Ob 677 derivatives resistant 

Pr;ldeslh) e Shiev Mang 62M .iscept ble ,i,; 19 gpou 
Ii iotyrpe 

Siam 29 (Acc 42) 
 S S 
 S 
 R 
 S
 
Ind ia a Leuang 1.52, Ptb, SiLam 29, and Ob 677 IET2911 S S S S MR 
(Orissa) derivatives resistant 
VLotype s Mey Nawng 62M moderately resistant 7-/ecu Lm'uu-; (,'7,-O S S S S S 

a Eswarakora derivatives susceptible 

India a Lswarakora derivative.o moderately Of 077 S S S S S 

(Biha r) resis tant
 
biotype a Leuang 152, It, Si am 20, Muer Nawng Damage ratings: 1-3 R (resistant), 5 = MR (Tole

621, and Oh77 derivativyes susceptible rately resistant), and 7-9 = S (susceptible). N. 

Sri Lanka e euang 152, I tb, Siam 29, and Ob 677 
biotype derivatives resistant 	 consistently resistant in India. However, in Thai

s 	Esarakora deriitives and Mucy Nawng land, only the Eswarakora derivatives were resist
62M susceptible 	 ant and even within the group there was some vari

ation in reactions --- some were susceptible. In 
aReaction needs to be confirmed. Resistant in the the 1979 IRGMN, all entries, including Eswarakora 
field in the 1978 IRGMN (IRRI 1979b) but susceptible derivatives RD4 and RD9, bred for resistance in 
in the 1980 collaborative project. Thailand, were susceptible at Khonkaen. Whether 
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this is the result of a selection for a biptype IRRI (International Rice Research Institute).

virulent to these varieties is not known. does
It 1979b. Final report of the Internat ional
 
suggest the need to utilize several different gene Rice tGall Midge Nursery (IRCMN) 
for 1978.
 
sources in the breeding program so that lines to Los Bafos, laguna, 'hilippines.
 
replace varieties which become susceptible due to
 
selection for a virulent biotype can be available. IRRi (International Rice Reosaarch Institute).
 

198 . Final report of the International 
Future studies must attemlit to decrease the incon- Ri,-e Gail Midge Nursoev (IRCGN) for 1979.
 
sistency of results. For this purpose, development Los IaiIos, Laguna, Philippine .
 
of isogenic lines would he useful (ORRI 1979). Es
warakora seed has beon ohtaiTned r(xn Wa raia ,
 
India, and will he included in the 
1981 study. Israel, P., and G. Vedamoorthy. 1953. Annual 

report of the Central Rice Research 
More knowledge about the process hiotvYne,, Institute,Cuttack, India, 1951-52. EntomologyW s-
lection in gall midge reststance is needed. It Is Dtvi'lion, mentCover of India Press,
important to know the rate at wh icb hiotypes can Calcutta. 19 p. 
be selected on the various resistance surces Israel, P., Y. S. Rao, -,nd P. S. Prakasa Rao. 
being utilized tin thc, vari, ts breeding programs 1963. Reaction of wIId rices and Letraploid
and elite breeding lines being considered for re- strains of cultivated rices to incidence of 
lease. 
 gallflv. Oryza 1:119-124. 

lsrol , P. , Y. S. lao, ,I K. Ry, . S. Panwar,
A better understanding of the Inheritance of gall I a Y.S.tai's.197 K.N Ree hos Pa the 
midge resistance and studies on gall midge gene- and Go, idto. .1970 NortheNew weed hosts 
tics would increase our ability to understand the rir, :gal midge, Int. Rice C-n9. Newsl. 
biotype selection process and to develop effective 
breeding strategies which ;ty lead to the release Kalnde, . . lobe. The rice gall idge - varietal 
of stable gall midge-res istant varieties. rai ne a he ic al l Page- v i t res istance tod rhitmnical ceneI]. Pages 173

193 In International Rice Research Institute 
and Chinese Academy of Agricultural Sciences. 
Rice improvement in China and other Asian
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